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ORGAKOSlUCOa COK POOHDS HAVIKG 
A CAGS-LXKB STRDCTORE 


organosillcon compounds of the f onmila 
(RSi03/2)2 

in vhidh 

z is 4, 6, a, 10, 12 or 14r and 

R con be identical or different; and represents a hydrogen atomi 
an organic radical or radicals of the formula 
Rl36iO(SiR220)n- 

in vhi6h 

can toe identical or different and represents a hydrogen atom 
an organic radical or an organosilicon radical , 

r2 can he identical or different and represents a hydrogen atom 
or an organic radical and 

n ia 0 or an integer^ 

with the proviso that the organosilicon compound of formula (I) 
contains at least one radical R of fonmila (11) where n > ©• 
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ORGANOSIUCON O0MP0DN P8 H AVIW6 
A CAGK*IiIKE STKDCTURB 

Field of Invention 
The present invention relates to organosillcon compounds 
having a cage-like structure, prooeBBes tor their preparation and 
their uset 

packground of Inventton 

Orgenosilicon compounds having a cage-lilce structure and 
processes for their preparation are already Known. Heference may 
be made to DB 3,637,397 Al (Wacker-Chcmie GmbH; published on May 
10, 1990) and correeponding U.S. 5,047,492 (issued on September 
lOth, 1991), P.A. Agaskar, Inorg. chom. 2SLUtX (IMO) 1603, P.A. 
Agaskar, v.w. Oay and W. G. Klenperer, J. Am. Chem* Soc. ifli 
(1987) 5554-6, D. Hoebbel et al., z. Chem. ("89), 260 and 

1. Hesegava, S. Sakka 324 (10B») i*0. 

However, these compounds do not produce, or produce unsatis- 
factory homogeneous mixtures with organopolysiloxanes, resulting 
in disadvantages when these compounds are employed in silicone- 
containing oompositions. 

puirmarv Invention 

The present invention relates to organosilicon compounds of 
the formula 

(R8i03/2)z 

in which 

z is 4, 6, a, 10, 12 or 14, preferably 6, 8 or 10, more prefer- 
ably 8, and 

R can be identical or different and represents a hydrogen atom, 
an organic radical or radicals of the formula 


in which 

Rl can be identical or different and represents a hydrogen atom, 

an organic radical or an organosilicon radical, 
n2 can be identical or different and represents a hydrogen atom 

or an organic radical and 
n is 0 or an Integer, preferably 0 or an integer from 1 to 20, 

more preferably 0 or an integer from 1 to 10, 
with the proviso that the organosilicon cDxapound of formula (I) 
contains at least one radical R of formula (II) where n > O. 

•The organosilicon compounds of formula (X) acoorfling to the 
invention preferably contain more than one radical R of formula 
(II) where n > 0. However, organosilicon compounds of formula <1) 
wherein all the radicals represent radicals of formula (II), 
wherein n is on an average of 1/2 to 4, wherein z is as mentioned 
abover are more preferred. 

Preferably, in the radical R of formula (II), not more than 
one radical R^ represents a hydrogen atom. 

In formula (II) , R^ represents an organosilicon radical of 

formula 

R33SiO{SiR^2<')m- ' 

in which 

r3 and R^ can be identical or different and 

r2 is the same as above and 

m is 0 or an integer, preferably 0. 

If r1 represents an organosilicon radical of formula (III) , 
the radical R of formula (ll) preferably contains at least two 
radicals of the organosilicon radical of formula (III) . 

Preferably r in radical of formula (III), not more than one 
radical R^ represents a hydrogen atom. 



BxamplcB of substituted hyarocnrjSon rttdioaXs as on organic 
radical R are halogenated hydrocarbon radicals , each as ttoe 
dhloromethyl, 3-chloropropyl, 3-bro»opropyl, 3,3,3-trifluoropropyl 
and s,5,s,4,4,3,3-heptafluoropentyl radical and the perfluoro- 
hoxyl-ethyl and the chlorophenyl, dlchlorophenyl and trlfluoro- 
tolyl radical J mercaptoalkyl radicals, such as the 2-Bercaptoethyl 
and 3-inercaptopropyl radicals; cyonoalkyl radicals, such as the 2- 
oyanoBthyl and 3-oyanopropyl radicals; acyloxyalKyl radicals, such 
as the 3-acryloxypropyl and 3-»ethacryloxypropyl radical, and 
hydroxyalkyl radicals, sudh as the hydroxypropyl radical* 

Examples of radicals R of formula (ZI) are 
Me3SiO(SiPhMeO) 0-4-, (MeaSiO) 2MeSiOSlKe20- , 
(VlMe2SiO)2»eSiOSiMe20-, (HMe2SiO)2MeSiOSiMe20-, 
Me3SiO(SiXe20) 0-4-* HMe2SlO(SlMe20) o-4"» 
VlMe2SiO(SiMe20) 0-4-* Me^SiOCSiHMeO) 0-4-' 
Me3SiO(SiHBVlO) 0-4-1 ViMe2SlO(BiMeVlO) o-4'^r 
HMO2SiO{SiHMBO)0-4-r KeaSiOt <SiMe20)/CSiHMeO) ]o-4-* 
Me3SiO[ (SlMe20)/(SlVlMeO) )o-4-» (Me3SiO)3SiOSiMe20-, 
(ViHe28iO} 3SiosiMe20-, (HHe2SiO) 3SlOSiMe20- and 

(ClCH2CH2CH2)Me2SiO(SiMe20)o-4-» ^(SlMe20)i.5-, -(SiViMeO) 1^5-, 
•-(SiHMeO) x-5-r -(SiPhMeO) x^g- and -(Si(CH2CH2CF3)MeO) x-S'f 
in which 

Me represents the methyl radical, 
Vi represents th« vinyl radical and 
Ph represents the phenyl radical. 

The radical R of formula (IT) is preferably 

He38iO(SiNe20) o-4-# HMe2SiO{BlMe20) 0-4 * VlMe2SiO (SiMe20) o-4-# 
lie38iO(SlUMeO) 0-4-. Me3Sio(SiMBViO)o-4^# ViMe2SiO(SiMevi 0)0-4-* 
IiHe2SiO(SiHNeO)o-4-f «e38iO[ (SlMe20>/ (SiHMeO) ] o-4-» 


Me3SiO[ (SiHe2O)/(SiViHe0) ]q-4-, \Me3SlO}3SlOSlHe20-^ 
(ViJfe2Si0}3SiOSiKe2O-, (HHG2SiO} 3SlOSlMe20- and 
(C1CH2<^2<^2) Me2Si0(Si«O20) 0^4*, -(Sll!e20) 1-5-, -(SlVlMeO) 
-(SlHMeO)i.5-, -(siPhMeO)i-5- and -(Sl(CH2CH2CP3)MeO)i.5-, 
where He3SlO(5lMe20) o.4-^t lDie2SlO(SlMe20)o--4~« 

ViHe26i0(SlHe2O) 0.4'-, Me3SiO (SlBMeO) 0-4-* He3SiO(Sl)toViO) o.4*r 
ViMe2SiO(8iMeViO}o-4-, HHe2SiO(SiHHeO}o-4-'r 

MegSlOC (SlMe20)/(SlHHeO) ]o-4-# Me3SiO[ (SiHe20)/(81VlHeO) ]o-»4*** 
(ViHe2Slo}3SlOSiMe20** and (BMe2SiO)38jloslMe2€>- are more preferred 
and 

Me represents the laethyl radical, 
vi represents the vinyl radioaa and 
Ph represente the phenyl radical • 

is preferably a hydrogen atom or methyl, vinyl, 3-chloro- 
propyl or organosilicon radicals, the hydrogen atom and methyl, 
vinyl and organosilicon radicals being more preferred. 

Exaa^les of organic radicals are the examples given for R 
aa an organic radical. 

examples of organosilicon radicals R^ are the MesSiO-*, 
vi6iKe20-, HSiMe20- and (C1CH2CH2™2}S^®2^ radical, and all 
the organosilicon radicals mentioned for the radical R, vhere the 
HesSiO-^r ViSiMe20» and HSine20- and (C1CH2CH2^2)S^M^2^ radical 
ore preferred and the HesSiO**, Visll!e20-* and HSiHe20*- radical are 
more preferred, and t4iere 
He is the methyl radical and 
Vi is the vinyl radical* 

r3 is preferably a hydrogen atom or the methyl, vinyl r phenyl 
or 3,3,3--trifl\ioropropyl radical, vhere a hydrogen atom and methyl 
» and vinyl radicals are more preferred. 


Bxmples of organic radical are the exos^ples given for the 
radical R as an organic radical* 

is preferably a hydrogen atom or the methyl* vinyl or 
3-chloropropyl radical, whero a hydrogen atom and the methyl and 
vinyl radical are more preferred « 

BxampleB of organic radicals are the examples given for 
the radical R as an organic radical. 

R^ is preferably a hydrogen atom or the methyl or vinyl 
radical, where the methyl radical is more preferred. 

Bxamples of organic radicals R^ are the examples given for 
the radical R as an organic radical* 

Examples of the organosilicon compounds of formula (I) are 

£ViMe2SiO(SiMe20)nSi03/2]2» IHMe2Si0(Si«e20)nSi03/2]zt 

[»e3SiO (SiViHeO) nSi03 /2 1 a # [MesSlO (SlHHeO) nSl03/2 1 z » 

[ ViKe28iO (SiViMeO) XJSIO3 /2 ) « f [HMe2SiO (SiHMeO) ,^5103 /2 J « ♦ 

I (ViKe26iO) 3Si0SlMe20SiO3/2]2* ( (HHe2SlO)3SlOSlMe20Sl03/2]z» 

( (He3SiO)38ioSine20Si03^2l8r IMe3SlO(SiMe20)nS 103/2)8 

[Ke3Si0(8iPhMe0)nSiO3/2)zr 

[Me3SiO(Si (3,3, 3-trif luoropropyl ) MeO) n^i03/2 ) e 
I (CICH2CH2CH2 ) Me2SlO ( Sllle20) jjBi03 /2 ] g r 

t (Me38iO)2HeSi08iHe20Si03/2]z# [ (ViM©2SiO) 2MeSiOSlMe20Si03/2 

and [(HKe2SiO)2MeSiOSiHe20Si03/2]zr where 

[ ViMe2SiO (SiHe20) nSi03/2 ] z • [HWe2SiO (5iMe20) J1SIO3 /2 ] z # 

[He3SiO(siViHeO)n8i03/2]2» IMe3SlO{SlHMe0)nSiO3/2]E, 

[ Vilte2CiO (SiViMeO) nfii03/2 1 z # [HWe2SiO (SiHMeO) ^5103 /2 1 z » 

[ (ViMe2SiO) 35iOSlMe20Si03/2lzf I (HMe2SiO) 3SlOSlIle20Si03/2]z 

[ (He3Si0)3Si0SiHe20SiO3y2}e and 

[He3SiO(8iMe20)|)Si03y2]z are preferred and 

[ ViMe2BiO (SiMe20} nSi03/2 3 z # [HMe2SlO {3iMe20) nSi03 /2 1 2 r 

[MesSiOfSiViHeO) 1 z 9 [MesSiO (SlHMeO) nSi03/2 J z » 

[ViMe2SiO(SiViMeO)nSl03 /2 3 z# (HMe2SiO (SiHMeO) n8i03 /2 1 Z r 
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[<ViMe2elO)3SiOSllIe20Sl03/2)2i and 

[(HMe2Sio)2SioslHe20Si03yr2]z/ are nore preferred, and where 

Nd is the methyl radical, 

Vi is the vinyl radical, 

Ph is the phenyl radical, 

2 is 6, 8 or 10 and 

n is on an average 1/2 to 4* 

The organosllicon conpounds of formula (I) have the advantage 
that they are mlscible with liquid organopolysiloxanefi. For 
exiunple, the prganosilicon coupoiinds, as low-viscosity substances, 
are homogeneously misclble to an unlimited extent with medium- 
viscosity polydimethylsiloxane derivatives, e.g. tHose having a 
viscosity of up to 10,000 mPas, and up to bo% with more highly 
viscous substances. 

Purthemore, tne organosilicon compounds have the advantage 
that they have a high density of organofunctional radicals, such 
as, Ri, r2, r3 and R*, in groups of formula (II). 

The oxganosilicon compounds of formula (I) can be prepared by 
various processes » 

The present invention relates to a process for the prepara- 
tion of the organosilicon compounds according to f orsiula (I) , 
which con^rises reacting cage-like silicates of the formula 

(A4W*)2[Si05/2"]2 • y H2O (IV), 

in which 

y is a number between 50 and 300, preferably between 60 and 80, 
z is the Mme as in formula (i) and 

A can be identical or different and represents an alkyl radi* 
cal, preferably an alkyl radical having 1 to 4 carbon atoms. 
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with at least one compound (A) or the formula 

and/or a hydrolysate or condensate thereof, In vhlch 
r5 can be Identical or different and is the same as »2 above and 
X represents a hydroxy 1 group, an organyloxy radical or a 
halogen atom, 

and at least one organosilicon compound (B) chosen from the group 
ocunprising cyclic organopolysiloxanes of the formula 

(SiR620)x (VI) 

in vhloh 

can be identical or different and is the same as r2 above 
and 

X represents 3 to 10, preferably 4 to 7, 
silanes of the formula 

R^aSiDa (VII) , 

an<Vor partial hydrolyeates or condensates thereof, in which 
r'' can be identical or different and is the same as above 
and 

D can be identical or different and is the same as X, and, 
organopolysiloxane of the formula 

R*3-aEaSiO- (SiRfijOjp-siKaRfia.^ (VIII) , 

in which 

r8 can be identical or different and is the same as r2 above, 

a can be identical or different and represents o or 1, 

p is 1 to 1,000, preferably 1 to 150, and 

B can be identical or different and is the same as x above. 

A silane of formula (VII) is preferably employed as component 
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Prooesa (l) can be carried out; the absence or presence of 
cataiyists, preferably no catalyst being employed. If a catalyst 
ia en^loyed, acid catalysts are preferred, in particular hydro- 
chlorio acid. 

Sxaupleo of acid catalysts are X<ewiB acids, such as AICI3, 
BP3, TiCl4, snCl4, SO3, PCI5, POCI3, FeCl3 and hydrates thereof, 
ZnCl2, phosphonitrile chlorides ^ srdnsted acids, sudh as hydro- 
chloric acid, hydrobromic acid, sulfuric acid, chlorosulfonic 
acid, phosphoric acid, o- and in-*polyphosphorio acids « boric acid, 
selenous acid, nitric acid, acetic acid, propionic acid, halogeno- 
acetic acids, such as trichloro- or trif luoroacetic acid, oxalic 
acid and p-^oluenesulfonic acid, acid ion exchangers, acid zeo- 
litee, acid-activated bleaching earth, hydrogen fluoride, hydrogen 
chloride and reactivated carbon black. 

If a catalyst ie employed in process (l) according to the 
invention, it ia preferably used in amounts of 5% to 100% by 
weight, particularly preferably 10% to 50% by weight, based on the 
total weight of the silicate of formula (IV) • 

Process (1) is carried out at temperatures of preferably 
-I0*c to 70*C, in particular o"C to 40-c, under a pressure of 
preferably 800 to 2,000 hPa, particularly preferably 900 to 1,500 
hPa. 

Process (1) can be carried out in the presence or in the 
absence of solvents , and is preferably carried out in the presence 
Of solvents. 

If solvents are used, solvents or solvent mixtures having a 
boiling point or boiling range of up to 120 'C under 1,000 hPa are 
preferred. 

Examples of such solvents are water, alcohols, such as metha- 
nol, ethanol, n-propanol and iso-pz-opanol , ethers, such as 
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dloxane^ ^etrahyarofurane, diethyl etrher and dlethylene glycol 
dinethyl ether, chlorinated hydrocar]9onS| such as methylene- 
chloride, chlorofortD, carbon tetrachloride, X , 2-dichloroethanB and 
trichloroethylene, hydrocarbons, such as pentane, n-hexane, hexane 
isomer aixtures, heptane, octane, wash benzine, petroleum ether, 
benEene, toluene and xylenee. Ketones, such as acetone, methyl 
ethyl Ketone and methyl Isobutyl Ketone, carbon dlsulphlde and 
nitrobenzene, or mixtures ot these solvents, with protic solvents, 
such as water, alcohols, such as methanol, ethanol, n-propanol and 
iso-propanol, and mixtures containing protlo solvents being parti- 
cularly preferred. 

Xf a solvent is employed in process (i), it is preferably 
used in amounts ot 200% to 3,000% by weight, particularly prefera- 
bly 400% to 2,000% by weight, based on the total weight of sili- 
cate of formula (IV) . 

Preferably, in process (1), silicate of formula (IV) is added 
to a mixture of compound (A) , compound (B) , optionally a catalyst 
and solvent and the mixture is stirred for the desired reaction 
time. The phases are separated by addition of water and the 
organosilicon phase is vfashed neutral with water and freed from 
low-boiling constituents by distillation. 

In process (1) component (A) is preferably employed in a 
molar ratio, based on the silicon atoms, of 1 to 30, more prefera- 
bly 5 to 20, based on the silicon atoms in the silicate of formula 
(IV). 

In process (l) , component (B) is preferably employed in a 
molar ratio, based on the silicon atoms, of o.5 to 30, more pref- 
erably 5 to 20, based on the silicon atoms in the silicate of 
formula (IV), 

10 
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Preferably, X is a hyaroxyl group, a cMorine atom or the 
ethoxy radical, where a chlorine atom ie more preferred. 

Compounds of formula (IV) are preferably 
(Me4K+)8[8l05/2l8 • W H2O, {Bt4N+) fiLSiOg/jJe ^ 57 HgO and 
(BU4K+)iot5i05/2]io • 265 H2O, where (Me42f+)8[Si05/2]8 * 69 H2O 
io more preferred and 
Me representa the methyl radical, 
Bt represents the ethyl radical and 
Bu representB the n-butyl radical. 

compounds of formula (IV) and prooesses for their preparation 
are already known* In this context, reference nay be made to 

0. Hoebbel, W. Hieker, H. Jancke, G. Bngelharti, Z.Chem. 

(1974) 109, I. Haeegava, S* Sakka, ACS Symp. Ser. 32a (1989) 140, 
D. Hoebbel, w. Hieker, 2. Allg, Anorg. Chem. IM (1971) 43-52 and 

1. Hasegava, 8. Sakka, J» Kol. Ligu. 3j4 (1987) 307-315. 

compounds of formula (V) are hydrolysates or condensates 
thereof and are preferably trimethylchlorosilane, dimethylchloro- 
ailane, vinyldimethylchlorosilane, 3-chloropropyidiiiiethylchloro- 
silane, trinethylhydroxysllane, vinyldimethylhydroxysilane, tri- 
aethylethoxysilane, dimethylmethoacysilane, vinyldlmethylmethoxy*- 
silane, trimethyiethoxysilano, dimethylethoxysilane, vinyldl- 
nethylethoxysilane, allyldimethylchlorosilane, hexamethyldisilox- 
ane, 1,1,3,3-tctramBthyldisiloxane, 1,3-divinyltetramethyldisilox- 
ene and i#3-bl8(3-chloroprDpyl) tetraaethyldifiiloxane, where tri- 
ne thy Ichlorosiloxane, dimethylchlorosilane, vinyldimethylchloro- 
Bliane, 3-chloropropyldimethylchlorisilane, Hexamethyldisiloxane, 
1,1,3, 3-tetramethyldislloxane, 1 , 3-divinyltetramethyldi-siloxane 
and l,3-biB(3-chloropropyl)tetramethyldiBiloxane are more 
preferred. 
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rrhe compound of fomulft (VI) ore preferably hoxanethylcyclo- 
trisiloxane, 1,3,5-trlinethylcyolotrisilDxane, octamethylcyclo- 
tetraoiloxane, l,3,5,7-tetramethylcyclotetra3iloxane, 
3^^3^5,7-tetravlnyltetrainethylcyclotetrasllpxane ana 1,3,5,7-tetra- 
{3,3>3-trifluoropropyl)tetraiDethylcyclotetrasiloxanor where octa- 
fflothyloyclotetrasiloxane le more preferred. 

The cDXDpounae of forwula (VII) are prefcratoly aiMthyiai- 
chlcrosilane, methyldlchloroBllane, vlnyliaethyldiohloroeilane^ 
dimettoyldiiaethoxyBilane, methyadimetnoxysilane, vinylmethyldi- 
methoxyailane, dimethyldlethoxysilane, methyldiethoxyBllane and 
vlnylxaethyldiethoxyBllane, where dimethyldichlorosllane io more 
preferred. 

•The coznpowds of formula (Viii) are preferably a,w-dihydroxy 
polypheny Inethylsiloxanee , a , w-dlhydroxy-polydipheny Isiloxanes , 
a-trlmethylsiloxy-w-hydroxy-pplydlmethylsiloxaneB , o-viny Idl- 
ttethyleiloxy-w-hydroxy-polydlmethylslloxanee , a , w-dlhydroxypoly- 
diraethylBlloxanes, a,w-di (dimethyl -3 -chloropropyl si loxy)polyd 
methylBiloxanes, o, w-dl(triiDethylBiloxy)polydlmethylsiloxanfiB, 
a,w-di (dlmethylHBiloxy)polydlmethylBiloxanes, o,w-di (dimethyl- 
vinylBiloxy)polydlmethylsiloxanBB, a,w-dihydroxy-polyvinylmethyl- 
slloxanee, o,w-dl (trimethylsiloxy)polyvlnylmethylsiloxanes, 
a,v-di (di»ethylvlnylBlloxy)polyvlnylmethyl8lloxaneB, a,w-dlhy- 
droxypoly ( vlny Imethyl/dimethyl ) Biloxanes , a , w*di ( trimethyl siloxy ) 
poly (vlny Imethyl/dimethyl ) slloxanes, a , w-di (dimethylvinylsiloxy) - 
poly (vinylmethyl/dimethyl) Biloxanes, a ,w-di (dimBthylHBiloxy)poly- 
methylHBiloxaneB, o,w-di(trimethylBlloxy)polymethylHBiloxanes, 
o^%r-dl(triiiiethylsiloxy)polymethylH/dinethylciloxane9 
and o,w-di(dimethylHsiloxy)poly(methylH/dl»ethyl)siloxane, where 
a,w-dlhydroxy-polydimethylBiloxaneB, o,w-di(trlmethylBiloxy}poly- 
dimethylslloxaneB, a, w-di (dimethylHBlloxy)polydimethylBiloxanes, 
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a,v-di (dlxnethylvlnylsiloxy)polydimethylsiloxanes, a^v-dlhydroxy-^ 
polyvinylmethylsiloxanee, ot , w-di ( trimethylsiloxy) polyvinylmethyl- 
siloxanM, o, w-di (dlnetliylvinylslaoxy)polyvlnylaethylalloxanee, 
a , w-dihydroxy-poly ( vlny Ijnettyl/diaethyl ) siloxancs , a , w-dl ( trl- 
nethylsiloxy ) poly ( viny Itaethyl/dliacthy 1 ) siloxanee , a , w-dl (dlmethyl- 
vlnyliailoxy)poly (vinylnethyl/dimethyl) siloxanes, a, v-di(dilnethylH- 
ailoxy)polylnethylHBiloxane, o,w-dl(triBethylBiloxy)polyaethylH- 
siloxane, a,w-di(triiaethylsiloxy)poly(methylH/diinethyl)8lloxano8, 
ft,w-dl(dltt©thylHoiloxy)poly{inethylH/dittethyl)8lloxanes are more 
preferred* 

Tte compounds of formula (VIII) and mixtures thereof prefer* 
ably have a viscosity of 0*5 to 400 mpa's at 25*C. 

Process (1) has the advantage that the organosilicon com* 
pounds can be prepared in a simple manner and at a high rate of 
reaction. Proce&s (1) furthermore has the advantage that it 
proceeds as a one-stage synthesis without significant side reac- 
tiona. It moreover has the advantage that the reaction componente 
are readily available* 

The present invention fuarther relates to a process for the 
preparation of the organosilicon compounds of formula (I) which 
comprises reacting organosilicon compounds of the formula 

(R93ei0SiO3/2)2 (^X) f 

in which 

r9 can be identical or different and is the same as above 
and 

z is the same as in formula (I) above, 

with at least one organosilicon compound (B) chosen from the group 
comprising compounds of formulas (VI), (VIl) and (VIII) and 
optionally at least one compound (A) of formula (V) and/or a 
hydrolyzate or condensate thereof* 

13 
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compound (A) of tomula (V) and/or a hydrolyzate or conden- 
sate tliereof i& preferably enployed in process (2) aocordln? to 
the Invention • 

Examples of and preferred and more preferred conpounds of 
fomula (V) are those xaentioned above under process (l)« 

Examples of and preferred and more preferred confounds of 
formula (VI) are those mentioned above under process (1) . 

Examples of and preferred and more preferred compounds Of 
f onsula (VII) are those mentioned above under process (1) • 

Examples of and preferred and more preferred compounds of 
formula (VIII are those mentioned above under process (1) . 

The compounds of formula (IX} are preferably (lie3SiOSi03y2)6' 
(Ke3SiOSi03/2}8' (MajSiOSiOs/j) iQr (HMe2SiOSi03/2)6# 
(HMe2SiOS i03/2 ) 8 # ( HMe2S lOSi03/2 ) 10 » ( VlMe2Sibs 103/2 ) 6 » 
( VlMe2Si08i03 /2 ) 8 * ( VlHe26iOSi03 /2 ) 1 0 1 

(ClCH2CH2CH2He2Si0SiO3/2)€, (ClCH2CH2CH2Me25lOSi03/2) 8» 
(ClCH2CH2CH2He2SlOSi03/2)iOr where (Me35i08i03/2)8r 
{UMe2SiOSi03/2)8 (Vine2Si0Si03/2)8 moT^ preferred and 

He represents the methyl radical and 
Vi represents the vinyl radical. 

Processes for the preparation of compounds of formula (IX) 
are already )cnown. Reference may be made to the already mentioned 
DE 3,837,397 Al and EP 348,705 (D. Hoebbel; published on January 
3, 1990). 

A compound of formula (VIII) is preferably employed as compo- 
nent (B). 

Process (2) is preferably carried out in the presence of 
catalysts. The examples of catalysts given for process (1) also 
apply in their full scope to process (2) according to the inven- 
tion. 
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Fhocsphonltrile chloridee, hydrochloric acid, acid ion 
exchangers, acid zeolites and acid-activated bleaching earth are 
preferably eioployed as the catalysts in process (2) with phospho* 
nitrile ohlorides being more preferred* 

If a catalyst is employed in process (2) , it is preferably 
used in asaounts of 0.1% to 20% by weight, more preferably 0.3% to 
10% by veigbtf based on the total weight of organosilicon coapound 
of f orsnila (IX) . 

Process (2) is carried out at temperatures of preferably 
-20*c to 200*Cy in particular 20*c to loo*c, \mder a pressure of 
preferably 600 to 2,000 hPa, more preferably 900 to 1,500 hPa» 

Process (2) can be carried out in the presence or in the 
absence of solvents, and is preferably carried out in the presence 
of solvents. 

Examples of solvents employed, optionally, in process (2) are 
the examples of solvents given for process (1) • 

If a solvent is employed in process (2), it is preferably 
used in amounts of 200% to 3,000% by weight, more preferably 400% 
to 2,000% by weight, baised on the total weight of organosilicon 
coapound of formula (IX) • 

Preferably, in process (2), all the components are mixed with 
one another in any desired sequence and the mixture is stirred for 
the desired reaction time. Any catalyst is then deactivated with 
a basic compoimd, such as magnesium oxide » and. If a solvent has 
been ea^loyed, the phases are separated by addition of water. The 
organosilicon phase is washed neutral with water and freed from 
low-boiling constituents by distillation. 

In process (2) , component (A) is preferably employed in a 
molar ratio, based on the silicon atoms, of 1 to 30, more prefera- 
bly 5 to 20, based on the silicon atoms in the 6i03/2 units of the 
organosilicon compound of formula (IX) • 
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In process (2) , component (B) Is preferably employed in a 
nolar ratio, based on the silicon atoms, of 1 to 30, more prefera- 
bly 5 to 20, based on the silicon atoms in the Si03/2 units of the 
organosilicon coapound of fonsula (IX) • 

Process (2) has the advantage that the compounds can be 
prepared easily and in a high purity. The reaction is easy to 
control and proceeds selectively, 
procpgs (3) 

The present invention relates to a process for the prepara- 
tion of the organosilicon compounds of formula {X) , which com- 
prises reacting organosilicon compounds of the fomiala 

{m^^2^i0BiO2/2)t (R"3SiOSi03/2)2-f W» 

in which 

rIO can be identical or different and is the same as R2 above, 
2 is the same as in fomula (I) and 
f represents an integer from 1 to z, 

with nllyl chloride in the presence of platinum metals and/or 
compounds thereof in a first stage to give the corresponding 
chlorine compounds of the formula 

<ClRl02SiOSiO3/2) f {^^^zSX08±0^/2) Z-t > ' 

in which R^^, f and z are the same as mentioned above, and then 
reacting compounds of formula (x«) in a second stage with at least 
one organosilicon compound (C) selected from the group consisting 
of sllanes of the fonsula 

Kll3SiOH (XI) f 

in which R^^ can be identical or different and is the same as 
above, 

organopolysiloxanes of the formula 

Rl23Si0(SiRl22O)^iRl220H (XII), 
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in which R^^ can be identical or different and is the sane as 
above and r zrepresents 0 or an integer from l to 10, 
organopolyeiloxanes of the f oroula 

(Rl23SiO(SiRl22^)r)2SiR^^OH (XIII) , 

5 in vhich R^^ and r are the saxae as above end 

organopolyeiloxanes of the fonmila 

(Rl23SiO(SiRl220)r)3SiOH (XIV) # 

in vhich R^^ and r are the same aa above. 

The conpoiindB of formula (XI) are preferably the hydroacy- 
10 silanee mentioned above for the compound of fonsula (V) where 

trlmethylhydroxysilane and vinyldlanethylhydroxysilane are more 
preferred* 

The crganopolysiloxanes of formula (XII) are preferably the 
siloxanee having an Si-bonded hydroxyl group mentioned for com- 
15 pounds of formula (VIII) , more preferably hydroxy-pentamethyldi- 

eiloxane, l-hydroxy-3-vinyl-tetrametbyldlsiloxane, l-hydroxy-3- 
hydrido-tetramethyldlsiloxano and l-nydroxy-7-vinyl-octamethyl- 
tetrasiloxane» 

The organopolyeiloxanes of formula (XIII) ere preferably 
20 blfi{trimethylBiloxy)methylhydroxyBilanB, bis(dimothylsiloxy)- 

nethylhydroxysilane and biB(vinyldimetbylBiloxy)methylhydroxy- 
silane, where biB(vinyldimethyl8iloxy)methylhydroxysilane is more 
preferred. 

The organopolyeiloxanes of formula (XIV) are preferably tris- 
25 (trimethylsiloxy ) hydroxysilane , trls (dimethylsiloxy ) hydroxysilane 

and trie (vlnyldimethylsiloxy) hydroxysilane, where tris(vinyldi- 
methyleiloxy) hydroxysilane is more preferred. 

Organopolysiloxanes of formula (XIV) are preferably employed 
as compound (C) . 
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Process (3) le preferably carried out under an inert gas such 
as nitrogen or argon. 

Proceases for the preporation of compound of fonaula (IX) are 
already known- Reference may be made to the a]>ove mentioned 
DB 3,837,397 Al (WaOcer-Chemie GmbH; published on May 10, 1990) 
and corresponding U.S. 5,047,492 (issued on September 10, 1991) 
and also EP 348,705 (D. Hoebbelr published on January 3, 1990). 

Examples of the platinum metals and/or compounds thereof 
employed in the lirst stage of process (3) are very finely divided 
platinum metals, such as platinum, palladium, rhodium and iridium, 
platinum metals on supports such as silicon dioxide, aluminum 
oxide or active charcoal, platinum metal complexes which are 
bonded and soluble in hydrocarbons, such as PtCl4, NaPtCl4 •4H2O, 
platinutt-olefin complexes, platinum-alcohol complexes, platinum- 
alooholate complexes, platinum-ether complexes, platinum-aldehyde 
complexes, plat inum-Xe tone complexes, platinum-vlnylsiloxane 
conplexea and dicydopentadieneplatinum diohloride, with palladia 
tam/aotive charcoal, palladium diacetylacetonate and tris(tri- 
phenylphosphine)rhodium(I) chloride being preferred and palladium- 
/active charcoal being more preferred. 

The platinum catalyst is preferably employed in amounts of 50 
to 400 ppm by weight (parts by weight per million parts by 
weight) , in particular 100 to 300 ppm by weight, calculated as 
elemental platinum metal and based on the total weight of organo- 
silicon compound of formula (X) • 

The allyl chloride is preferably employed in a molar ratio of 
1,0 to 5, in particular 1,0 to 2, per mol of Si-bonded hydrogen in 
the organosilicon compound of formula (X) . 
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The first Btti9e of process (3) can too carried out In the pre- 
sence or In the absence of solvents, and is preferably carried out 
in the presence of solvent. 

Exaaples of the solvents employed » optionally, in the first 
stage of process (3) according to the invention are the examples 
of solvents given for process (1) , where aprotic solvents or 
solvent mixtures having a boiling point of up to 120-C under a 
pressure of 1,000 hPa are preferred* 

If a solvent is employed in the first stage of process (3), 
it is preferably used in amoxoits of 100% to 2,000% by weight, more 
preferably 200 to l,ooo% by weight, based on the total weight of 
organosilicon componnd of forxmila (X) • 

The first Btege of process (3) is carried out at temperatures 
of preferably 20*c to 50 'C, in particular at the boiling point of 
allyl chloride, (45*C), under a pressure of preferably boo to 
2,000 hPa, mor^ preferably 900 to 1,500 hPn. 

After the first stage, the compound of formula (X») is 
reacted with compound (C) in a second stage, preferably with sub- 
stantial exclusion of moisture and optionally in the presence of 
an acid-trapping agent. 

In the second st^age of proceea (3) component (C) is prefera- 
bly employed in a molar ration, based on si-bonded hydroxyl 
groups, of 1.0 to l.S, more preferably 1-0 to 1.2, per mole of Si- 
bonded chlorine atom in the organosilicon compound Of formula 

Acid-trapping agents which can be employed are compounds 
containing basic nitrogen, such as primary, secondary and tertiary 
amines and urea derivatives. The acid-trapping agent employed is 
preferably triethylamino, pyridine, i, 9-dlarabicyclo[ 5.4.0 Jundec- 
7-ene (DBU) , l,5-diazablcyclo( 3. 3.0] octane (DABCO) , urea, tetra- 
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2net:hylurea, N , H ' -dlmothy lurea , N,N' -dimethylpropyleneurea (DHPH) 
and bin (trlmothylsilyl) urea (BSU) , wHere trlethyl amino, pyridine 
and tetranethylureft are xsore preferred. 

If an acid-trapping agent ie employed in the second stage of 
process (3), it is preferably used in molar ratios of 1.0 to 1.1, 
store preferably 1*0, per mole of si-bonded chlorine atoms in the 
organosilicon compound of formula (x*)* 

!rhe second etage of process (3) can be carried out in the 
presence or in the absence of solvents, and is preferably carried 
out in the presence of solvents. 

Exas^les of the solvents employed, optionally, in the second 
etage of process (3) are the examples given above for the first 
stage. 

If a solvent is employed in the second stage of process (3), 
it is preferably used in amounts of 200% to 3,000% by Weight, more 
preferably 5oo% to 2,000% by weight, based on the total weight of 
organosilicon compound of formula (X'). 

The second etage of process (3) is carried out at tempera- 
tures of preferably 20'C to 120*C, in partioular 30*C to 60"C, 
under a pressure of preferably 800 to 2,000 hPa, more preferably 
900 to 1,500 hPa. 

In a preferred embodiment of proceES (3), allyl chloride is 
added dropwise under an inert gas to a mixture of compound of 
formula (X), catalyst and, optionally, solvent and the mixture is 
stirred* When the first stage has ended, the reaotion mixture is 
added xmder an inert gas to compound (C) , as a mixture with an 
acid-trapping agent and solvent, and the mixture is stirred. When 
the second stage has ended, the catalyst and the organic chlorides 
are removed. The product is freed from solvent by distillation. 
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Process (3) has the advantage that the compound of formula 
(I) prepared according to the Invention is precisely defined and 
io not a mixture of different compounds of formula (I) • Process 
(3) furthermore has the advantage that compound of formula (1) 
which have an extremely high density of organofunctional radicals, 
such as r3 and H*, in groups of formula (II) can be pre- 

pared by the procees* 

The present invention further relates to a process for the 
preparation of the organosillcon compounds of formula (I) which 
comprises reacting organosilicon compounds of formula (X) with 
water in a first stage in the presence of platinum metals and/or 
compounds thereof to give the corresponding hydroxyl oonqpounds of 
the formula 

(HORl02SlOSiO3/2)f (R^^3SiOSl03/2} «-f (X''), 
in which »^**, f and z are the same as above, and then reacting 
compounds of formula (X") in a second stage with at least one 
organosilioon coiapound (C) chosen from the group comprising 
silanes of the formula 

RllaSiCl (XI'), 
in which R^^ can be identical or different and is the same as R^ 
above, 

organopolyslloxanes of the formula 

Rl23SiO(SiRl220)rSiRl22Cl (XII'), 
in which R^^ can be identical or different and ie the same as R^ 
above and r represents 0 or an integer from 1 to 10, 
organopolyeiloxanes of formula 
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(Rl23SlO(S11ll220)r)2SiR"Cl (XIIIM r 

in which and r are the aame as above ^ and 
organopolysiloxanes of the foraula 

(Rl23siO(8iR^220)j.)3SiCl (XIV») , 

in which and r are the saxne as above. 

The conpounds of formula (XI') are preferably the chloroel- 
lanes mentioned above for the compound of formula (V) where 
trimethylchlorosilane, dimethylchlorosilane, vinyldlmethylchloro- 
silane and 3-chloropropyldiinethylchloro6ilane are more preferred. 

The organopolysiloxanes of formula (XII*) are preferably the 
siloxanes having an Si-bonded chlorine atom mentioned for com- 
pounds of formula (VIXZ) « more preferably chloropentamethyldi- 
siloxane, l-ahloro-3-vinyl-totreunethyldieiloxane, l-chloro-3- 
hydrldotetramethyldlsiloxane and i-cbloro-7-vlnyl-octamethyltetra- 
siloxane. 

The organopolysiloxanes of formula (XIII *} are preferably 
bis (trinethylsiloxy)methylchloroBilane, bis (dimethylsiloxy) methyl 
chlorofiilane and bis(vinyldimethylBiloxy)methylchlorosilaner where 
bis(vinyldimethylsiloxy)methylc;hloroeilane is more preferred* 

The organopolysiloxanes of formula (Xlv*) are preferably 
tris (trimethylsiloxy ) chlorosilane, tris (dimethylsiloxy) chloro- 
silane and triB(vinyldimethylsiloxy)chlorosilane, where tris- 
(vinyldimethylsiloxy)chlorosilane is more preferred. 

Organosilicon compounds of formulas (XI'}, (XIZ") and (XIV*) 
are preferably employed as compound (C) , more preferably compounds 
of formula (XIV*)* 

process (4) according to the invention is preferably carried 
out lander an inert gas, such as nitrogen or argon. 
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Examples of the platinuia metale and/or compounds thereof 
ismployed in the first stage of process (4) are the examples given 
in process (3), where platinuV^otive charcoal, platinum-olefin 
compleKes, such aa those with i<-octene, cyclopentadiene and nor- 
bomadiene, and platinum-^vinyleiloxane complexes, sutih as those 
with divinyltetramethyldisiloxane, are preferred and palladium/ 
active charcoal is more preferred. 

The platinum catalyst is preferably employed In amounts of 50 
to 400 ppm by weight (parts by weight per million parts by 
weight) , in particular 100 to 300 ppm by weight, calculated as 
elemental platinum metal and based on the total weight of the 
organosilicon couipound of formula (X) • 

Water is preferably employed in molar ratios of 1.0 to 1,3, 
in particular 1,0 to i.l, per mole of Si-bonded hydrogen in the 
organosilicon coznpound of formula (X) • 

The first stage of process (4) can be carried out in the 
presence or in the absence of solvents » and is preferably carried 
out in the presence of solvents. 

Examples of the solvents employed, optionally, in the first 
stage of process (4) are the examples of solvents given for pro<* 
ceas (3) , where polar-eprotic solvents or solvent mixtures having 
a boiling point of up to 120 *C under a pressure of 1,000 hPa are 
preferred. 

If a solvent is employed in the first stage of process (4), 
it is preferably used in amounts of 100% to 2,000% by weight , more 
preferably 200% to 1,000% by weight, based on the total weight of 
organosilicon compound of formula (X). 

me first stage of process (4) is carried out at temperatures 
of preferably 20*C to lOO'C, in particular 40*C to 80*C, under a 
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preBBure of preferably 800 to 2,000 hPa, more preferatoly 900 to 
1|5D0 hPa» 

After the first stage, the compound of formula {X'«) is 
reacted with compound (C) In a second stage, optionally in the 
presence of an acid-trapping agent, where this second stage is 
preferably carried out such that no moisture is Involved. 

in the second stage of process (4), component (C) is prefera- 
bly employed in molar ratios of 1.0 to 1.5, more preferably 1.0 to 
1.2, per mole of Bi-bonded hydroxyl groups in the organosilicon 
compotix^ of formula (X**). 

The acid-trapping agents are the acld-trapplng agents 
described above in process (3). 

If an acid-trapping agent is employed in the second stage of 
process (4), it is preferably used in molar ratios of l.O to 1»1, 
more preferably 1.0, per mole of Si-bonded chlorine atoms in the 
organosilicon compound of formula (X")» 

The second stage of process (4) can be carried out in the 
presence or in the absence of solvents, and is preferably carried 
out in the presence of solvents. 

Examples of the solvents employed, optionally, in the second 
stage of proceeo (4) are the examples given above for the first 
stage of process (3). 

If a solvent is employed in the second stage of process (4), 
it is preferably used In amounts of 200% to 3,000* by weight, more 
preferably 500% to 2,000% by weight, based on the total weight of 
organosilicon compound of formula (X*'). 

The second stage of process (4) is carried out at tempcra-- 
tures of preferably 20*C to 120'C, in particular 30-C to eo-C, 
under a pressure of preferably 800 to 2,000 hPa, more preferably 
900 to 1,500 hPa. 
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m a preferred einbodiment of procaas (4), a compound of 
for»ula (X) , water, catalyst and optionally solvent are etirred 
with one another under an inert gas. When the first etage has 
ended^ the reaction mixture ia added under an inert gaa to com- 
pound <C) , as a mixture with acid-trapping agent and solvent, and 
the mixture is stirred. When the second stage has ended/ the 
catalyst and the organic chlorides are removed. The product is 
freed from solvent by distillation. 

Procesa (4) has the advantage that the compound of formula 
(I) prepared according to the invention is precisely defined and 
is not a mixture of different compounds of formula (I). Process 
(4) also has the advantage that coapounda of formula (I) which 
have an extremely high density of organofunctional radicals, such 
as r3^, r3 and »^ in groups of formula (II) can be prepared by 
the process* 

The or^anosilicon compounds and the organosilicon compounds 
prepared can be employed for all those purposes for which organo- 
silicon compounds having a cage-like structure have also been used 
to date. In particular, they are suitable as cross-linking agents 
in silicone rubber coroi>ositionB and resins, as initiators for 
polymerizations, as plasticicers, fillers, release agents and 
adhesion promoters, generally as surface-active substances for 
polymers, in particular for organopolysiloxanes because of their 
good solubility, and as a standard for epeotroscopic and chromato- 
graphic analytical methods. 

In the examples described below, all the data on parts and 
percentages relate to the weight, unless stated otherwise. Fur- 
thermore, all the viscosity data are based on a temperature of 
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25 *C. UnlesB stated othervlBei the folloving examples were car- 
ried out under a pressure of the surrounding atnoephere of about 
lyOOO hPa, and at room teaperature at about 20'C, or at a tempera- 
ture vhiob is established when the reactants are brought together 
at room temperature without additional heating or cooling. 

Abbreviations used in the following examples are: 
He for the methyl radioal and 
Vi for the vinyl radioal 
Eacaaple 1 

10 g of a moist silicate of the formula 

(He4ir*')e[Si09^2l8 * ^2^ (corresponds to 6 g of octasili* 
cate and 4 g of water) are added in portions to a well^ 
stirred mixture of 100 ml of isopropanol, 70 ml of toluene, 
8.9 ml of trimethylchlorosilane and 23 ml of dimethyldi* 
chlorosilane at a temperature of 0*C and the mixture is 
stirred for 1 hour, h fuxrther 17. B ml of trimethyldiloro- 
si lane are then added at a temperature of 0*C and the mixture 
is stirred for 20 minutes. The excess silane is then hydro^ 
lyzed with ice-water and the phases are separated* The 
organic phase is washed until neutral and dried over Na2S04 
and the solvent and low^boiling siloxanes are removed by 
distillation at a temperature of 180*C under 1 Pa. 4.4 g of a 
viscous substance having a very narrow molecular weight 
distribution r according to the GPC diagram, and the structure 
[He38i0(SiHe2O)2,Si03^2l8 which n is on average 1.4, are 
obtained. 
Sxaople 2 

10 g of a moist silicate of the formula 

(Me4ir^)3[£i05/2]8 * (corresponds to 6 g of octasili- 
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oate and 4 g of water) are added in portiona to a well*- 
stirred mixture of 100 jal of isopropanol, 70 ml of toluene, 
9.5 ml of vinyldinethylchlorosilane and 23 nl of dinethyldi- 
chlorosilane at a temperature of O'C and the mixture Is 
Btirred for 1 hour. A further 19 ml of vinyldinethylchloro- 
silane are then added at a temperature of 0*C and the mixture 
is stirred for 20 minutes* The excess silane is then hydro*^ 
lyzed with ice-vater and the phases are separated. The 
organio phase la washed until neutral and dried over Ha2S04 
and the solvent and low-boiling eiloxanes are removed by 
distillation at a temperature of IBO'C under 1 Pa* 4.5 g of a 
viscous substance having a very narrow molecular weight 
distribution, according to the GPC diagram/ and the structure 
{ViHe2Bi0(SiMe2O)nSi03/2l8 which n is on average 1.5, are 
obtained. 
Example 3 

10 g of a noist silicate of the formula 

{He4ir*')Q[Si05/2]8 • ^2** (correeponds to 6 g of octasili- 
cate and 4 g of water) are added in portions to a well- 
stirred mixture of 7 ml of concentrated HCl, 100 ml of iso- 
propanoic 70 ml of toluene , 6.2 ml of 1,1,3,3-tBtrBmethyl- 
disiioxane and 14.7 ml of octamethylcyclotetrasiloxane at a 
temperature of 0*C and the mixture is stirred for 1 hour, h 
further 12.4 ml of 1,1,3,3-tetrafflethyldisiloxane are then 
added at a teinperature of o*c and the mixture is stirred for 
20 minutes, ^e excess silane is then hydrolyzed with ice* 
water and the phases are separated. The organic phase is 
washed until neutral and dried over Na2B04 end the solvent 
and low-boilihg siloxanes are removed by distillation at a 
temperature of 180 *C under 1 Pa, 4.1 g of a viscous sixbstance 
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having a very narrow moleoalar weighl: ilistrUautlonr according 
-to the 6PC dlagrami and the structure 

[HHe26lO{81Me20)nSla3/2l8 vhlch n iu on average 1,3, are 
obtained. 
Rxanplo 4 

10 g of a nolst silicate of the tomula 

(Ke4ir*'}B[6l05/2l8 * ^2^ (corresponds to e g of octaslll- 
cate and 4 g of water) are added in portions to a vell- 
atlrred mixture of 100 nil of isopropanol, 70 ml of toluene, 
9.5 nl of vinyldlmethylchlorosllane and 24,6 ml of vinyl** 
methyldlchlorosllane at a temperature of 0*C and the mixture 
is stirred for 1 hour, h further 19 ml of vlnyldlmethyl- 
ohlorosllane are then added at a temperature of 0*c and the 
mixture Is stirred for 20 minutes, ^e excess sllane Is then 
hydrolysed with Ice-vater and the phases are separated. The 
organic phase is washed until neutral and dried over lia2S04 
and the solvent and low-boll Ing siloxanes are removed by 
distillation at a temperature of iao*C under i Pa* 4 .8 g of a 
viscous substzmoe having a very narrow moleculiO' weight 
distribution, according to the GPC diagram, and the structure 
[Vll9e2SiO<SlVlMeO),^Si03^2)8 Which n Is on average 1.6, are 
obtained. 
Bxasiple S 

10 g of a moist silicate of the formula 

(Me4ir^)3[Sl05^2]8 ' ^2^ (corresponds to 6 g of octaslli*- 
csate and 4 g of water) are added in portions to a well- 
stirred mixture of 7 ml concentrated HCl, 100 ml of iso- 
propanol, 70 ml of toluene, 7,5 ml of hexamethyldlslloxane 
and 14.7 al of 1,3 ,5,7-tetramethylcyclotetrasiloxane at a 
temperature of o*c and the mixture is stirred for 1 hour. A 
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*^ further 14.9 ml of hexanethyldlslXoxane are then added at a 

texKparature of o*C and the mixture Is stirred tor 20 minutes. 
Water is added and the phases are separated* The organic 
phase is vashed until neutral and dried over Na2S04 and the 
5 solvent and low-boiling siloxanes are removed by distillation 

at a teDperature of lBO*c under 1 Pa. 4*1 g of a viscous 
substance having a very narrow molecular weight distribution, 
according to the GPC diagram, and the structure 
[Me3SiO(8iKKeO)|,$i03y2]8 which n is on average l.4| are 
10 obtained. 
Exaaple 6 

10 9 of a moist silicate of the formula 

(He4K^)8[9i05^2]8 ' *® (corresponds to 6 g of octasili- 
cate and 4 g of water) are added in portions to a well-* 

15 stirred mixture of 100 ml of isopropanol, 70 ml of toluene, 

11.5 ml of 3-chloropropyldimethylchloroBilBne and 23 ml of 
dimethyldiohlorosilane at a temperature of 0*C and the 
mixture is stirred for 1 hour, h further 23 ml of 3-chloro- 
propyldimethylohlorosilane are then added at a temperature of 

20 0*C and the mixture is stirred for 20 minutes. The excess 

silane is then hydrolyzed with ice-water and the phases are 
separated. The organic phase is washed until neutral and 
dried over Na2S04 and the solvent and low-boiling siloxanes 
are removed by distillation at a temperature of 18D*C under 1 

35 Pa« 5.3 g of a viscous substance having a very narrow 

molecular weight distribution, according to the GFC diagram, 
and the structure [ClCH2CH2CH2Me26io(siMe2O),lSlO3^2]0 
whic^ n is on average 1.6, are obtained. 
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10 g of a moiBt silicate ot the formula 

(He4H^)3lSi05/2l8 * "2^ (corresponds to 6 g of octasili- 
cftte and 4 g of water) are added in portions to a well- 
5 stirred mixture of 100 xnl of ieopropanol, 70 ml o^ toluene, 

7.6 ml of dimethylhydridoCMoroBilane and 19,8 ml of metljyl- 
hydridodichlorosilane at a temperature of 0*C and the mixture 
is stirred for i hour. A further 15.3 ml of diaethylhydrido- 
ohlorosilane are then added at a temperature of 0*C and the 

10 mixture is stirred for 20 minutes* The excess silane is then 

hydrolysed with ioe-water and the phases are separated. Ihe 
organic phase is washed until neutral and dried over Na2$04 
and the solvent and low-boiling siloxanes are removed hy 
distillation at a temperature of 180 *C under l Pa. 4.1 g of a 

15 viscous substance having a very narrow molecular weight 

distribution, according to the GPC diagram, and the structure 
[HKe2SiO(SliiHeo)nSi03/2]8 vhich n is on average 1.2, are 
obtained. 
Rxample 8 

20 2.8 g of the octa(trimethylsiloxy)octa8ilGesqaiDXane 

n^3)3^^<'^^<>3/2]8 stirred together with 1 ml of concen- 
i:rated HCl« 5.3 ml of hexanethyldisiloxane and 16.7 ml of 
o,w-dihydroxypolyvinylmethyl8iloxane having on average 150 
siloxy units as a heterogeneous reaction mixture at a temper** 

25 . ature. of 70''C for 24 hours. A further 15 ml of hexamethyldi«» 

siloxane are then added and the mixture is then stirred at 
70 *c for 2 hours. Water is added wd the phases are 
separated. The organic phase ia washed until neutral and 
dried over Na2S04 and the solvent and low-boiling siloxanes 

30 are removed by distillation at a temperature of 180*C under 
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a Pa. 4.59 of a viBoous substance having a very narrow 
nkoXecular weight distribution, aooording to the GPC diagram, 
and the structure [Me3SlO(siviMeO)nSl03/2]e ^ which n is on 
average 1»5, are obtained. 
Kxanple 9 

2.a g of the octa(trimethylBiloxy)octasil6efiquioxane 
C{CH3)3Siosi03/2]8 dissolved in 30 ml of toluene together 
with 1 ml of concentrated Hcl, 4.6 ml of hexamethyldlfiiloxane 
and 14 ml of o,w-di(trlmethylsilyl)polymethylhydridosiloxane 
having on average 60 siloxy units and the solution is stirred 
at a temperature of 70-c for 24 hours, h further 15 ml of 
hexamethyldisiloxane are then added and the mixture is then 
stirred at 70* C for 2 hours. Water is added and the phases 
are separated. The organic phase is washed until neutral and 
dried over Na2S04 and the solvent and low-boiling siXoxanes 
are removed by distillation at a temperature of 180 *C under X 
Pa. 4 g of a viscous substance having a very narrow 
molecular weight distribution, according to the GPC diagram, 
and the structure [Me38iO(SiHMe0}n8lO3/2l8 which n is on 
average 1.3, are obtained. 
£xanple 10 

2.8 g Of the octa(triBethylsiloxy)octasil8esguioxane 
[(cn3)38iosi03/2]8 are dissolved in 30 ml of toluene together 
with 0.08 ml of a 27% strength phosphonitrile chloride solu*> 
tion in ethyl acetate, 4»3 ml of hexamethyldisiloxano and 
15.3 ml of a,w*di(trimethylsilyl)poly(methylhydrido/di- 
methyl)6iloxane having on average 35 siloxy units and a ratio 
of dimethylsiloxy units to methylhydrido units of 1:1 and the 
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solution is etirrod at a temperature of 70*C for 24 hours. A 
further X4.9 ml of hexanethylUislloxane are then addea and 
the mixture ie then stirred at 70* C for 2 hours. The cata- 
lyst is then deactivated with magnesium oxide, and solids are 
then filtered off. The solvent and low-boiling siloxanes are 
removed by distillation at a temperature of 180 under 1 Pa. 
4.1 g of a viscous substance having a very narrow molecular 
weight distribution, according to the GPC diagram, and the 
structure I Me3Si0(SiHMe0)n(SiMe2O)nS 103/219 ^ ^hioh m is on 
average 0.7 and n is on average 0*7, are obtained^ 
Bxample 11 

2.B g of the deca(trlmethylBlloxy)decasllsesguloxane 
t(CH3)3SlOS103/2llO dissolved in 30 ml of toluene 
together with O.oe ml of a 27% strength phosphonitrile chlo- 
ride solution in ethyl acetate, 4.7 ml of hexamethyldisllox- 
ane and 17 ml of o,W"di(trimethyl8ilyl)polydlmethylBlloxane 
having on average 65 siloxy unite and the solution is stirred 
at a temperature of 70 'C for 24 hours • A further 14.9 ml of 
hexamethyldlsiloxane are then added and the mixture is then 
stirred at 70*c for 2 hours. The catalyst is then deactiva- 
ted with BkagnesiuiD oxide« and solids are then filtered off. 
The solvent and low-boiling siloxanes are removed by 
distillation at a temperature of 1B0*C under 1 Pa, 4.9 g of 
a viscous substance having a very narrow molecular weight 
distribution, according to the GPC diagram, and the structure 
[He39lO(SlMe2O)nBiO3^2]l0 which n is on average 1,4, are 
obtained. 
Sxami^O 12 

Reaction of oota(diroethylstloxy) ootasllsesquioxane acid 
(HSille20Si03/2l8 ^ith allyl chloride/palladium and 
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bis {trltt©thyXBtlyloxy)iftetliylhydroxyBllane. 

2.5 ml of ttllyl chloride (30 mmol) are added dropwise, 
under nitrogen as an inert gas, to a well-stirred mixture of 
2.5 9 of oota(diiflethylsiloxy)octa8il8esq[uio3cane (20 mmol of 
Si as the Q unit or as the m'' unit), 0,05 g of palladium (on 
active oharooal* 3%) and 6 ml of toluene at a temperature of 
95*0 and the mixture is stirred for 4 hours. 

After cooling to room temperature, the reaction mixture is 
added, under an inert gas, to a well-stirred mixture of 4.9 9 
of bi8(trimethyl»ilyloxy)roethylhydroxysllano (20 mmol of Si 
as the T^^ unit), 3.1 ml of triethylamlne (22 mmol) and 25 ml 
of toluene at a temperature of 50 'C and the mixture is stir- 
red for X hours* 

041© catalyst and the organic chloride are then filtered 
off* The solvent is removed by distillation* 

5-3 g of a viscous substance (90.5% of theory, leased on 
the silicic acid silyl ester employed) are obtained. The gpc 
diagram shows a uniform compound. The ^H- and 2$si-KMR data 
correspond to the following empirical composition: 
[ (Me3SiO) 2MeSi08iHe20Si03y2)8 
Example 13 

Reaction of oota(dimethylBiloxy)octaBilsesguioxane 
(B8iMe206iO3^2]8 ^ith allyl chloride/palladium and 
trie ( vinyldimethylsilyloxy ) hydroxysilane • 

2.5 ml of allyl bhloride (30 mmol) are added dropwise, 
under nitrogen as an inert gas, to a well^stirred mixture of 
2.5 9 of octa(dimethylsiloxy)octa6ilBe8quioxane (20 mmol of 
8i as the Q unit or as the unit), 0.05 g of palladium (on 
active charcoal, 5%) and 8 ml of toluene at a temperature of 
95 *C and the mixture is stirred for 4 hours. 
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Aftor cooling to room tenpexature, the reaction nixture 1b 
added, under an inert gas, to a well-stirred mixture of 7 g 
of trio(vinyldlinethylBilyloxy)hydroxyBilane (20 mnol of si as 
the unit), 3.1 ml of triethylamlne (22 mmol) and 25 ml of 
toluene at a temperature of 50*0 and the mixture is stir- 
red for 1 hours. 

The oatalyet and the organic chloride are then filtered 
off. The solvent is removed by distillation* 

8.5 g of a viscous aubstance (90% of theory, based on the 
silicic acid silyl ester employed) are obtained. Wie GPC 
diagram shows a uniform compound. The ^H- and ^^sI-nmr data 
correspond to the following empirical composition: 
[ (CH2»CH-Si«e20)3SiOSiMe20Si03/2]B 
Bxaniple 14 

Reaction of Dcta(dimethylsiloxy)octasil8eBguioxane 
(H8iMe2OSi03/2l8 ^^^^ HjO, palladium and trimethyl-- 
ohloroailane. 

2.5 ml of octa(dimethylsiloxy)octasilseBq[uioxano (20 mmol 
of Si as the Q unit or as the unit), 0.05 g of palladium 
(on active charcoal, 5%) 0.47 ml of water and 11.1 ml of 
acetone are heated under reflux for 1 hour, %ihile stirring • 

After cooling to room temperature, the reaction mixture is 
added, simultaneously with 4.1 ml of triethylamlne (29 mmol) 
in 10 ml of toluene, to 3.3 ml of trimethylchloroeilane (26 
mmol of Si as the H^^ unit) in 20 ml of toluene at room temp- 
erature and the mixture is stirred for 10 minutes. 

The catalyst and the organic chloride are then filtered 
off. The solvent is removed by distillation. 

4.0 9 of a viscous substance (93.5% of theory, based on 
the silicic acid silyl ester employed) are obtained. The GPC 
diagram shows a uniform compound. Hie ^H- and ^^Si-ffHR data 
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correspond to the following empirical conpositlons 

[Me3Si0SiHO20Si03y2 1b 
Kxaaple IS 

Reaction of octa{diii»t»ilox^)octBBil»eBqaloxane 
<BSllIe20SlO3/2l8 "z©. palladiuB and l-chlora-7- 

vlnyl-octaiBethyltetraslloJcane 

2. S ml of octa(«Jliiiethylailoxy)octa8ilseBquloxan8 (20 aaol 
of Si as the Q unit or as the tfi unit), 0.05 g of palladium 
(on active «iharooal, 5%) 0.47 ml ot water and ll.l ml of 
acetone are heated under reflux for 1 hour, while stirring. 

After cooling to room temperature, the reaction mixture is 
added, simultaneously with 4.1 ml of trlethylamlne (29 nmoX) 
in 10 ml of toluene, to 11 ml of i-ohloro-7-vinyl-octamethyl- 
tetrasiloxane (26 mmol of Si as the dCI unit) in 20 ml of 
toluene at room temperature and the mixture is stirred for 10 
minutes. 

The catalyst and the organic chloride are then filtered 
off. The solvent is removed by distillation. 

a. 2 g of a viscous substance (9l< of theory, based on the 
silicio acid silyl ester employed) are obtained. The opc 
diagram shows a unlfotia compound. The ^H- and ^'Sl-NMR data 
correspond to the following empirical compositions 
lCH2-CH-aiHe20 (SiMB20) 4-8103/2 ] 8 


35 


2123549 

An orgftnoollicon conipound of the formula 

{RSl03/2)8 <^)' 

In which 

8 l8 4, 6, a, 10, 12 or 14, 

R can be identical or different and repreBenta a hydrogen 
atoa, an organic radical or radicals of the formula 

in whloih 

r1 can be identical or different and represents a hydrogen 
kton, an organic radical or an organosilicon radical, 

r2 can be identical or different and represents a hydrogen 
atom or an organic radical and 

n Is 0 or an integer, 

with the proviso that the organosilicon compound of formula 
<I) contains at least one radical R of formula (II) where n > 


2. 


3. 


4. 


V a 

An or^anoeillcon coaipound as claimed in claim 1, in vhich R 
represents a radical of formula (II). 

An organoBllicon compound as claimed in claim 1, in vhich z 
is 6, a or 10. 

An organosilicon compound as claimed in claim 1, in Which n 
is an inte^r from 1 to 20. 

A process for the preparation of an organosilicon compound as 
claimed In claim 1, which comprleoB reacting a cage-liJte 
silicate of the formula 

{A4H+) BlSi05/2'^)a • y ^^^^ ' 

in which 

y is a number between 50 and 300, 
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X 1b tbe samo as in fomrula <I) and 

A can be Identical or different and represents an aXKyl 
radical, with at least one compound (A) of the fonaula 
RSjSiX (V> • 

and/or a hydrolyzate or condensate thereof* in which 
r5 can be identical or different and Is the eatte as ^ 
above and 

X represents a hydroxyl group, an organyloxy radical or a 
halogen atonic 

and at least one organosilicon compound (B) chosen from the 
group consisting of cyclic organopolyoiloxanes of the 
fonaula 

(SiR^20)ac 

in which 

tfi can be identical or different and is the came as r2 

above and 
X represents 3 to ID, 
silanes of the fonaula 

R^jSiDa <v^^) ' 

and/or partial hydrolyaates or condensates thereof, In whi^k 
r7 can be identical or different and is the same as R^ 

above 

and 

D can be identical or different and is the same as X, and 
organopolysiloxane of the formula 

R®3-aKaSiO-(SiR«2«>)p"fii«aJ^*3-a ^^^^^ * 

in which 

r8 can be identical or different and is the same as R^ 
above, 

can be identical or different and represents 0 or 1, 


a 


37 


2123549 

p lo 1 to 1,000, and 

B can ba iaentlcal or different and ia the aame as X 
above. 

The process as daijoed In clain 5, wherein a ailane of 
formula <XII) is employed as component (B) . 

A process for the preparation of an organosilicon compound as 
Claimed in claim 1, which comprises reacting an organosilicon 
compound of the formula 

(R93SiOSi03/2)» 

in vhitih 

r9 can toe identical or different and is the same as and 
and 

B is ttoe same as in formula (I) , 

with at least one organosilicon compound (B) chosen from the 
group comprising coiDpounds of f onoulas (VI) , (VII) and (VIII) 
and optionally at least one compound (A) of formula (V) 
and/or a hydrolyssate or condensate thereof, 
mie process as claimed in claim 7, wherein a compound of 
formula (Vlll) is employed as component (B) . 
A process for the preparation of an organosilicon compound as 
claimed in claim 1, which comprises reacting an organosili- 
con compound of the formula 

(HR"2SiOS103/2)f (R^aSiOSiOs/a) z-f (X), 

in which 

rIO can too identical or different and is the same as r2 
above, 

B is the same as in formxila (I) and 
£ represents an integer from 1 to z, 

with allyl chloride in the presence of platinum metals and/or 
a compound thereof in a first stage to give the corresponding 
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ohlorina ooapound of the formula 

(ClRi02SlOSiO3/2)f l^^^zSiOBiO^/2)z^t (^'J' 
In which r1«^, f and X arc the sa»© a© laentioned above, and 
t^lien reacting compound of formula (X^) in a Bocond stage with 
at least one organosilicon compound (C) chosen from the group 
consisting of silanes of the formula 

in vbich 

r11 can be identical or different and is the same as »^ 
above, 

organopolysiloxanes of the fonaula 

R«3SiO(8iR"20) rSiR"2<>» ' 
in which 

r12 can be identical or different and is the same as R^ 
above and 

r represents 0 or an integer from 1 to 10, 
organopolysiloxanes of the formula 

(Rl33SiO(SiR"2O)r)2Si»"0H (XIII), 
in which 

rI3 and r are the same as above and 
organopolysiloxanes of ths formula 

(R"3SiO{fiiR"20)r)3SlOH (XIV), 

in which 

rI2 and r are the same as above. 
10. A process for the preparation of an organosilicon compound of 
formula (I) which comprises reacting an organosilicon 
compound of formula (X) with water in a first stage in the 
presence of a platinum metal and/or compound thereof to give 
the corresponding hydroxy compound of the formula 

(HORl02Si0SlO3/2)£ (RlOgSiOSiOs/a) g-f (3C'*)r 
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in whloh 

r310^ £ and z are the »atto ab Above, and then reacting 
confounds of formula (X") in a second etage with at least 
one crganoeilicon compound (C) chosen from the group 
consisting of silanea of the formula 

in which 

r11 can be Identical or different and is the same as 
above* 

organopolysiloxanes of the formula 

Rl335iO(SlR«20>rSlR^^2Cl , 
in which 

r12 can be identical or different and is the same as R^ above 
and 

r represents o or an integer from 1 to 10, 
organopolysiloxanes of formula 

(R«3S10{S1R"20) r) 2SiR*^Cl ' ) » 

in which 

r3>2 and r are the same as above, and 
organopolysiloxanes of the formula 

(R"3siO(SiR^220)r)3SiCl (XIV) , 

in which 

r12 and r are the same as above. 
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